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The pressure sensitive adhesive component containing at least one nnono-ethylene nature partial 
saturation (meta) acrylic ester and at least one mononner for mono-ethylene nature partial 
saturation strengthening containing the alkyi group which averages the wet adhesives for the skins 
and has at least four carbon, The film formation component containing at least one mono-ethylene 
nature partial saturation (meta) acrylic ester and at least one hydrophilic acidity monomer 
containing the alkyI group which averages and has less than four carbon is included. The above- 
mentioned humid adhesiveness pressure sensitive adhesive has the initial adhesive strength to the 
skin on which about 0.8 N/dm got wet at least. As for humid adhesiveness adhesives, it is useful to 
have the initial adhesive strength as opposed to about 65% of wet skin at least of the initial 
adhesive strength to the dry skin. 



Claim(s) r ^ ^ i 

Claim 1 (a) At least one copolymerized mono-ethylene nature partial saturation (meta) acrylic 
ester containing the alkyl group which carries out (i) average and has at least four carbon, The 
alkyI group which carries out (ii) pressure sensitive adhesive containing at least one 
copolymerized monomer for mono-ethylene nature partial saturation strengthening , (b), 
and (i) average, and has less than four carbon is included. At least one copolymerized mono- 
ethylene nature partial saturation (meta) acrylic ester (ii) Humid adhesiveness pressure sensitive 
adhesive containing the film formation component containing at least one copolymerized 
hydrophilic acidity monomer. 

Claim 2 The humid adhesiveness pressure sensitive adhesive according to claim 1 pasted up on 
the wet skin. . 
Claim 3 The aforementioned (meta) acrylic ester monomer of said pressure sensitive adhesive 
component is the following general formula. : Formula 1 




It is the humid adhesiveness pressure sensitive adhesive according to claim 1 which has (Rl is H or 
CH3 among a formula, and R2 is the hydrocarbon group of the straight chain or branched chain 
which has an abbreviation which contain one or more hetero atoms by the case / about 4 - 
14 abbreviation carbon atom). 

Claim 4 The humid adhesiveness pressure sensitive adhesive according to claim 3 chosen from the 
group which the aforementioned (meta) acrylic ester monomer becomes from n-butyl acrylate, 2- 



http://l 69. 1 0. 1 6 1 .2 1 2/pdf/MTJP2003 503 540.htm 



5/1/2006 



FatentUrder Ml 



Fage J 01 3U 



ethylhexyl acrylate, iso octyl acrylate, laurylacrylate, and those mixture. 

Claim 5 The humid adhesiveness pressure sensitive adhesive according to claim 1 with which the 
aforementioned (meta) acrylic ester monomer exists in a pressure sensitive adhesive component 
based on the AUW of a copolymerizable monomer in about 85 % of the weight - about 99% of the 
weight of an amount. 

Claim 6 The humid adhesiveness pressure sensitive adhesive according to claim 1 said whose 
hydrophilic acidity monomers are ethylene nature unsaturated carboxylic acid, an ethylene nature 
partial saturation sulfonic acid, ethylene nature partial saturation phosphonic acid, or those 
mixture. 

Claim 7 The humid adhesiveness pressure sensitive adhesive according to claim 6 said whose 
hydrophilic acidity monomer is ethylene nature unsaturated carboxylic acid. 

Claim 8 The humid adhesiveness pressure sensitive adhesive according to claim 1 with which said 
hydrophilic acidity monomer exists in said film formation component based on the AUW of a 
copolymerizable monomer in about 50 % of the weight - about 99% of the weight of an amount. 
Claim 9 The humid adhesiveness pressure sensitive adhesive according to claim 1 which contains 
further a plasticizer, a tackifier, a pigment, a glass bead, the bead of a polymer, fiber, a reinforcing 
agent, a silica, a reinforcement, a flame retarder, an antioxidant, a stabilizer, or the additive 
chosen from the group which consists of those mixture. 

Claim 10 The humid adhesiveness pressure sensitive adhesive according to claim 1 over which the 
bridge is constructed. 

Claim 11 At least one copolymerized mono-ethylene nature partial saturation (meta) acrylic ester 
containing a base material and the alkyi group which carries out (a) and (i) average and has at 
least four carbon, The alkyI group which carries out (ii) pressure sensitive adhesive component 
containing at least one copolymerized monomer for mono-ethylene nature partial 
saturation strengthening , (b), and (i) average, and has less than four carbon is included. At 
least one copolymerized mono-ethylene nature partial saturation (meta) acrylic ester (ii) Goods 
containing the humid adhesiveness pressure sensitive adhesive containing the film formation 
component containing at least one copolymerized hydrophilic acidity monomer. 
Claim 12 Goods according to claim 11 pasted up on the wet skin. 

Claim 13 Goods according to claim 11 which have the initial adhesive strength to the skin on 
which about 0.8 N/dm got wet at least. 

Claim 14 Goods according to claim 11 which have the initial adhesive strength as opposed to 
about 65% of wet skin at least of the initial adhesive strength to the dry skin. 
Claim 15 Goods according to claim 11 with which the aforementioned (meta) acrylic ester 
monomer exists in a pressure sensitive adhesive component based on the AUW of a 
copolymerizable monomer in about 85 % of the weight - about 99% of the weight of an amount. 
Claim 16 Goods according to claim 11 with which said hydrophilic acidity monomer exists in said 
film formation component based on the AUW of a copolymerizable monomer in about 50 % of the 
weight - about 99% of the weight of an amount. 

Claim 17 Under polymerization conditions At least one mono-ethylene nature partial saturation 
(meta) acrylic ester containing the alkyI group which carries out (i) average and has at least four 
carbon, (ii) At least one monomer for mono-ethylene nature partial saturation strengthening, (iii) 
At least one mono-ethylene nature partial saturation (meta) acrylic ester containing the alkyI group 
which averages and has less than four carbon, (iv) It includes blending at least one hydrophilic 
acidity monomer, before blending (iii), (iv) or (i), and (ii), respectively — at least — (i) and (ii) - or 
(iii) and the manufacture approach of a humid adhesiveness pressure sensitive adhesive that the 
polymerization of the (iv) is carried out. 

Claim 18 Before adding at least one mono-ethylene nature partial saturation (meta) acrylic ester 
containing the alkyI group which averages and has at least four carbon, and at least one 
copolymerized monomer for mono-ethylene nature partial saturation strengthening The approach 
according to claim 17 by which copolymerization of at least one copolymerized mono-ethylene 
nature partial saturation (meta) acrylic ester containing said alkyI group which averages and has 
less than four carbon, and said at least one copolymerized hydrophilic acidity monomer is carried 
out. 

Claim 19 It is the approach of using adhesives goods, A base material and the humid 
adhesiveness pressure sensitive adhesive layer arranged on at least one front face of a base 
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material are included. At least one copolymerized nnono-ethylene nature partial saturation (meta) 
acrylic ester in which said hunnid adhesiveness pressure sensitive adhesive contains the alkyi group 
which carries out (a) and (i) average and has at least four carbon, The alkyI group which carries 
out (ii) pressure sensitive adhesive component containing at least one copolymerized 
monomer for mono-ethylene nature partial saturation strengthening , (b), and (i) average, 
and has less than four carbon is included. At least one copolymerized mono-ethylene nature partial 
saturation (meta) acrylic ester, (ii) Step which offers the adhesives goods containing the film 
formation component containing at least one copolymerized hydrophilic acidity monomer Approach 
containing the step which pastes up said adhesives goods on the skin. 



Detailed Description of the Invention 
0001 

Field of invention This invention relates to the pressure sensitive adhesive which contains the 
mixture of a pressure sensitive adhesive component and a film formation component in a detail 
further about a pressure sensitive adhesive. To a meaningful thing, such a pressure sensitive 
adhesive realizes bonding useful to adhesion on the front face where the skin etc. is delicate, even 
when the front face has got wet. 
0002 

Background of invention Pressure sensitive adhesive goods etc. are used for various applications 
(for example, a medical-application tape, the dressings for wounds and a surgical bandage, an 
athletics tape, a surgical drape, the tape used for adhesion of medical equipment (for example, a 
sensor, an electrode, an ostomy instrument, etc.), or a tab) with the need of pasting the skin. The 
problem relevant to much of such adhesive coating articles is balancing the target producing an 
adhesive property high enough to the wet skin and the dry skin. Therefore, the pressure sensitive 
adhesive adhered to the damp front face or the wet front face is called "humid adhesiveness" 
adhesives. 
0003 

One approach in the field concerned which offers the pressure-sensitive adhesive property goods 
for sticking on the wet skin was using the adhesives by which pattern coating's was carried out. If 
nonsequential adhesives covering is used for a base material, the skin can be breathed in the part 
of the base material which is not covered with adhesives at least. This approach is indicated by 
U.S. Pat. No. 4,595,001 (Potter et al.), 5,613,942 (Lucast et al.), and EP353972 (Takemoto et al.) 
and EP91800 (Potter et al.). Generally these documents are teaching nonsequential adhesives 
covering to various base materials. 
0004 

(Meta) An acrylate pressure sensitive adhesive is an ingredient attractive for many applications. 
(Meta) It is known that acrylate is optically transparent, that there is oxidation resistance, and that 
it is adhesive from the first. Generally the acrylate pressure sensitive adhesive (namely, ingredient 
which does not need additives, such as a tackifier) which is adhesive from the first (meta) is 
blended from the acrylic ester monomer of non-tertiary alcohol in many cases. As an example of 
such a monomer, n-butyl acrylate, 2-ethylhexyl acrylate, iso octyl acrylate, iso nonyl acrylate, 
isodecyl acrylate, and dodecylacrylate are mentioned. When the polymerization of these (meta) 
acrylate monomers is carried out, these homopolymers have the glass transition temperature (Tg) 
of less than 10 degrees C. This low Tg is a property required for the acrylate ingredient in which 
adhesiveness is shown (meta) at a room temperature. Such (meta) an acrylate polymer is 
essentially hydrophobicity, and if it is not improved, generally it is unsuitable as humid 
adhesiveness adhesives. 
0005 

(Meta) A means to increase the hydrophilic property of an acrylate polymer is copolymerizing an 
acrylate (meta) monomer with hydrophilic acidity comonomers (for example, an acrylic acid, a 
methacrylic acid, beta-carboxy ethyl acrylate, an itaconic acid, sulfoethyl acrylate, etc.). If these 
hydrophilic acidity comonomers are added in small quantity (about 1 % of the weight - about 15 % 
of the weight), the internal reinforcement (internal strength) and cohesive force of PSA can also be 
heightened. However, the adhesiveness of a hydrophilic acidity comonomer content (meta) 
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acrylate copolymer may become weaker by this polymer reinforcement that increased. 
0006 

By acid higher comonomer concentration, an acrylate (meta) copolymer may lose adhesiveness 
dramatically and may become a hydrophilic property extremely. If it soaks in water, these very 
acid low adhesiveness constituents will change to the adhesive Ingredient which was suitable as 
humid adhesiveness adhesives used on many medical-application ways with the moisture. 
However, if water evaporates, these adhesives will lose pressure-sensitive adhesiveness. 
Therefore, although this brings about suitable humid adhesiveness adhesion for a certain 
application, in other applications, the goods which have the initial adhesion of the ******** of the 
same desirable goods and the same good humid adhesive initial adhesion are still needed. 
0007 

Outline of invention When are explained briefly, and this invention sets like 1 voice and a pressure 
sensitive adhesive carries out (a) and (i) gay polymerization, Having the glass transition 
temperature of less than about 10 degrees C contains the desirable alky! group which has at least 
four carbon on the average. At least one copolymerized mono-ethylene nature partial saturation 
(meta) acrylic ester (on these specifications. It Is called Monomer A) When (ii) gay polymerization 
is carried out, The pressure-sensitive acrylate adhesives with which having the glass transition 
temperature of about 10 degrees C at least contains at least one copolymerized desirable monomer 
for mono-ethylene nature partial saturation strengthening (it is called Monomer B on these 
specifications), (b) At least one copolymerized mono-ethylene nature partial saturation (meta) 
acrylic ester containing the alkyi group which carries out (i) average and has less than four carbon, 
(ii) The humid adhesiveness pressure sensitive adhesive containing the film formation component 
containing at least one copolymerized hydrophilic acidity monomer is offered. As for the pressure 
sensitive adhesive by this invention, it is useful to paste the wet skin. 
0008 

As for the acrylate copolymer for pressure sensitive adhesive components, it Is desirable that less 
than about 25 degrees C is blended still more preferably so that It may have the composition Tg of 
less than about 10 degrees C. As for a film formation polymer component, it is desirable to be 
blended so that it may have the composition Tg of less than about 70 degrees C. Generally, the 
homopolymer of a monomer and the glass transition temperature of a pressure sensitive adhesive 
are exact to less than **5 degrees C, and are measured by the differential scan calorimetric 
analysis method. 
0009 

The humid adhesiveness pressure sensitive adhesive of this Invention is the following general 

formula. : Formula 2 

g ID=000004 



It is desirable that the acrylic ester (meta) monomer of a pressure sensitive adhesive component 
which has (Rl is H or CH3 among a formula, and R2 Is the hydrocarbon group of the straight chain 
or branched chain which has the carbon atom of about 4 - 14 abbreviation, and contains one or 
more hetero atoms by the case) is included. (Meta) As for an acrylic ester monomer, it is still more 
desirable to be chosen from n-butyl acrylate, 2-ethylhexyl acrylate, Iso octyl acrylate, 
laurylacrylate, and the group that consists of those mixture. (Meta) As for an acrylic ester 
monomer, it is desirable to be about 85 % of the weight - about 99% of the weight of an amount, 
and to exist in a pressure sensitive adhesive component based on the AUW of a copolymerizable 
monomer. 
0010 

As for the humid adhesiveness adhesives of this invention, it is desirable that the hydrophilic 
acidity monomer which are ethylene nature unsaturated carboxylic acid, an ethylene nature partial 
saturation sulfonic acid, ethylene nature partial saturation phosphonic acid, or those mixture is 
included. This hydrophilic acidity monomer is ethylene nature unsaturated carboxylic acid still more 
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preferably. As for a hydrophilic acidity monomer, it is desirable to exist in a film formation 
component based on the AUW of a copolymerizable monomer in about 50 % of the weight - about 
99% of the weight of an amount. 

0011 , . f 

The humid adhesiveness pressure sensitive adhesive of this invention may also contain further a 
plasticizer, a tackifier, a pigment, a glass bead, the bead of a polymer, fiber, a reinforcing agent, a 
silica, a reinforcement, a flame retarder, an antioxidant, a stabilizer, or the additive chosen from 
the group which consists of those mixture. Furthermore, the humid adhesiveness pressure 
sensitive adhesive of this invention can construct a bridge. 
0012 

At least one copolymerized mono-ethylene nature partial saturation (meta) acrylic ester containing 
the alkyi group which carries out base material and (a), and (!) average of another mode of this 
invention, and has at least four carbon. The alkyI group which carries out (ii) pressure sensitive 
adhesive component containing at least one copolymerized monomer for mono-ethylene 
nature partial saturation strengthening , (b), and (i) average, and has less than four carbon is 
included. At least one copolymerized mono-ethylene nature partial saturation (meta) acrylic ester 
(ii) The goods containing the humid adhesiveness pressure sensitive adhesive containing a film 
formation component containing at least one copolymerized hydrophilic acidity monomer are 
offered. 
0013 

As for these goods, it is desirable to paste the wet skin. These goods have still more preferably the 
initial adhesive strength to the skin on which about 0.8 N/dm got wet at least. Furthermore, as for 
goods, it is desirable to have the initial adhesive strength as opposed to about 65% off wet skin 
at least of the initial adhesive strength to the dry skin. 

0014 ^ . ^ . u ,4 
Under the conditions which the further mode of this invention is the approach of producing a humid 
adhesiveness pressure sensitive adhesive, and were suitable for the polymerization At least one 
mono-ethylene nature partial saturation (meta) acrylic ester containing the alkyI group which 
carries out (i) average, and has at least four carbon, (ii) At least one monomer for mono-ethylene 
nature partial saturation strengthening, (iii) At least one mono-ethylene nature partial saturation 
(meta) acrylic ester containing the alkyI group which averages and has less than four carbon, (iv) - 
- before blending (iii), (iv) or (i), and (ii) including the step which blends at least one hydrophilic 
acidity monomer, respectively - at least - (i) and (ii) - (iv) offers the approach by which a 
polymerization is carried out with or (iii). 

0015 ^ . . 

Before adding at least one mono-ethylene nature partial saturation (meta) acrylic ester containing 
the alkyI group which averages and has at least four carbon, and at least one copolymerized 
monomer for mono-ethylene nature partial saturation strengthening It is desirable to carry out 
copolymerization of at least one copolymerized mono-ethylene nature partial saturation (meta) 
acrylic ester containing the alkyI group which averages and has less than four carbon, and at least 
one copolymerized hydrophilic acidity monomer. 
0016 

Another mode of this invention is the approach of using adhesives goods, and offers the approach 
containing the step which offers the adhesives goods containing the humid adhesiveness pressure 
sensitive adhesive layer arranged on at least one front face of a base material and a base material, 
and the step which pastes up adhesives goods on the skin again. At least one copolymerized mono- 
ethylene nature partial saturation (meta) acrylic ester containing the alkyI group which carries out 
(a) and (i) average of the humid adhesiveness pressure sensitive adhesive, and has at least four 
carbon, (ii) The pressure sensitive adhesive component containing at least one copolymerized 
monomer for mono-ethylene nature partial saturation strengthening, (b) At least one 
copolymerized mono-ethylene nature partial saturation (meta) acrylic ester containing the alkyI 
group which carries out (i) average and has less than four carbon (ii) It is desirable that the film 
formation component containing at least one copolymerized hydrophilic acidity monomer is 
included. 
0017 

After the "pressure sensitive adhesive" used with this application or "PSA" applies only a light 
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pressure (for example, acupressure), it shows a dry tack to a variety of base materials, and points 
out the viscoelasticity ingredient pasted up well. The quantitative description which can permit a 
pressure sensitive adhesive is shown in Dahlquist criteria, and it is shown that the ingredient which 
has the storage modulus (G') of less than (it measures at a room temperature) about 4.0x105 
pascals has a pressure sensitive adhesive property. 
0018 

The "humid adhesiveness adhesives" used with this application points out the ingredient in which a 
pressure sensitive adhesive property is shown, when pasting both front face which became wet at 
least, the front face which became wet preferably and the dry front face, especially the skin. 
0019 

The "acrylate (meta) monomer" used with this application is the acrylic ester or methacryllc ester 

of non-tertiary alcohol. 

0020 

Even if "the hydrophilic acidity monomer" used with this application is the water-soluble ethylene 
nature partial saturation and the radical reaction nature monomer which have a carboxylic acid, a 
sulfonic acid, or a phosphonic acid functional group and is a free acid, it may be in the condition 
neutralized partially or completely, and (meta) it is as copolymerizable as an acrylate monomer. 
0021 

The "copolymer" used with this application may also contain a random copolymer, a block 
copolymer, or a rank copolymer Including a terpolymer, a tetra-polymer, etc., including therefore 
the polymer of the monomer in which the polymerization of two or more types is possible. 
0022 

Explanation of a desirable operation gestalt When a pressure sensitive adhesive generally carries 
out (a) and (1) gay polymerization, The alkyi group which has the glass transition temperature of 
less than about 10 degrees C preferably and which has at least four carbon on the average is 
included. At least one copolymerized mono-ethylene nature partial saturation (meta) acrylic ester 
(on these specifications, it is called Monomer A) When (ii) gay polymerization is carried out, The 
pressure-sensitive acrylate adhesives containing at least one copolymerized monomer for mono- 
ethylene nature partial saturation strengthening (on these specifications, it is called Monomer B) 
which has the glass transition temperature of about 10 degrees C at least preferably, (b) At least 
one copolymerized mono-ethylene nature partial saturation (meta) acrylic ester containing the 
alkyI group which carries out (i) average and has less than four carbon (on these specifications, it 
is called Monomer C), The humid adhesiveness pressure sensitive adhesive containing the film 
formation component containing at least one copolymerized hydrophilic acidity monomer (on these 
specifications, it is called Monomer D) which is either (ii) free acid or the condition of having been 
neutralized partially or completely is offered. As for the pressure sensitive adhesive by this 
invention, it is desirable to paste the wet skin. 
0023 

This invention offers the goods equipped with the base material base material with which the 
continuation layer or discontinuity layer of adhesives has been arranged again. Such goods have 
about 20g / initial adhesion more preferably as opposed to / at least / the wet skin (about 
40g / 2.5cm (1.6 N/dm)) 2.5cm (0.8 Ns (Newton/decimeter)/(decimeter)) at least 
preferably, these goods that have the initial adhesion over the dry skin - desirable - at least - 
about 20 - they are about 40g / 2.5cm (1.6 N/dm) at least more preferably g/2.5cm (0.8 N/dm). 
The initial adhesion over the dry skin is more desirable about 65% at least preferably, and these 
adhesive goods (namely, base material with which the continuation layer or discontinuity layer of 
adhesives has been arranged) have the initial adhesion over about 100% of wet skin most 
preferably about 75% at least. The adhesion over the wet skin and the adhesion over the dry skin 
can be measured using the trial protocol indicated in the term of an example. On these 
specifications, the wet skin has water observable by the eye on it. 
0024 

Acrylate (meta) monomer A for pressure sensitive adhesive components Monomer A is mono- 
ethylene nature partial saturation (meta) acrylic ester (namely, alkyI acrylate or methacrylate) in 
which an alkyI group has at least four carbon atoms (averaging). (Meta) As for the alkyI group of 
acrylate, it is desirable to have the carbon atom (averaging) of about 4 - 14 abbreviation. An alkyI 
group may also contain a hetero atom by the case, and may be a line, or may be branching-like. 
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When a gay polymerization is carried out, these monomers produce an adhesive polymer on the 
essential target which has the glass transition temperature which is generally less than about 10 
degrees C. Such (meta) a desirable acrylate monomer is the following general formula. : Formula 

3 

; g ID=000005 



(Rl is H or CH3 among a formula, the latter corresponds, when an acrylate (meta) monomer is a 
methacrylate monomer, and R2 is widely chosen from the hydrocarbon group of a straight chain or 
a branched chain, and it contains one or more hetero atoms by the case.) the carbon atomic 
number in R two sets — about 4- they are about 14 pieces — desirable — further — desirable — 
about 4- about eight pieces — it is — it has, 
0025 

As an example of Monomer A, 2-methylbutyl acrylate, iso octyl acrylate, Iso octyl methacrylate, 
laurylacrylate, 4-methyl-2-pentyl acrylate, Isoamyl acrylate, sec-butyl acrylate, n-butyl acrylate, n- 
hexyl acrylate, 2-ethylhexyl acrylate, 2-ethylhexyl methacrylate, n-octyl acrylate, n-octyl 
methacrylate, 2-methoxy-ethyl acrylate. It is not the limitation although 2-ethoxyethyl acrylate, n- 
decyl acrylate, isodecyl acrylate, isodecyl methacrylate, iso nonyl acrylate, etc. are mentioned. As 
desirable (meta) acrylate which can be used as a monomer A, there are iso octyl acrylate, 2- 
ethylhexyl acrylate, 2-methylbutyl acrylate, n-butyl acrylate, etc. The combination of various 
monomers according to which it is classified as an A monomer can be used, and the pressure 
sensitive adhesive component of the mixture of this invention can be made. 
0026 

Based on the AUW of the copolymerizable monomer in a pressure sensitive adhesive component, it 
is desirable that the monomer A of about 85 percentage by weight (% of the weight) is included at 
least, and the mixture with the copolymerizable pressure sensitive adhesive component of the 
humid adhesiveness adhesives of this invention contains about 95% of the weight of the monomer 
A at least most preferably about 90% of the weight still more preferably. The copolymerizable 
mixture of this invention contains about 96 or less % of the weight of the monomer A most 
preferably about 98 or less % of the weight still more preferably including about 99 or less % of 
the weight of the monomer A based on the AUW of a monomer with a copolymerizable pressure 
sensitive adhesive component. 
0027 

Monomer B for strengthening for pressure-sensitive adhesion components The monomer B which is 
a monomer for mono-ethylene nature partial saturation strengthening raises the glass transition 
temperature of a copolymer. The monomer "for strengthening" used on these specifications raises 
the modulus of adhesives, and raises reinforcement by it. Preferably, Monomer B has about 10- 
degree C homopolymer Tg at least, the mono-ethylene nature partial saturation free radical for 
strengthening with which Monomer B contains an acrylic acid, a methacrylic acid, acrylamide, and 
acrylate still more preferably — it is a copolymerizable (meta) acrylic monomer. As an example of 
Monomer B, acrylamide, methacrylamide, N-methylacrylamide, N-ethyl acrylamide, N-methylol 
acrylamide, N-hydroxyethyl acrylamide. Acetone acrylamide, N,N-dimethylacrylamlde, N, and N- 
diethyl acrylamide, N-ethyl-N-aminoethyl acrylamide, N-ethyl-N-hydroxyethyl acrylamide, N and N- 
dimethylol acrylamide, N, and N-dihydroxyethyl acrylamide, Although acrylamides, such as a t- 
butyl acrylamide, dimethylaminoethyl acrylamide, N-octyl acrylamide and 1, 1 and 3, and 3- 
tetramethyl BUCHIRUA krill amide, are mentioned, it is not limited to them. As an example of 
others of Monomer B, an acrylic acid and a methacrylic acid, Itaconic-acid, crotonic-acid, maleic- 
acid, fumaric-acid, 2, and 2-(diethoxy) ethyl acrylate, Hydroxyethyl acrylate or methacrylate, 2- 
hydroxypropyl acrylate, or methacrylate. Methyl methacrylate, isobutyl acrylate, n-butyl 
methacrylate, Isobornyl acrylate, 2-(phenoxy) ethyl acrylate, or methacrylate, Biphenylyl acrylate, 
t-buthylphenyl acrylate, cyclohexyl acrylate, dimethyl adamanthyl acrylate, 2-naphthyl acrylate, 
phenyl acrylate, N-vinyl pyrrolidone, N-vinyl caprolactam, etc. are mentioned. There are an acrylic 
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acid, a methacrylic acid, etc. as a desirable 1 functional-value acrylic monomer for strengthening 
which can be used as a monomer B. The copolymer for pressure sensitive adhesive components 
which uses the combination of various 1 functional-value monomers for strengthening according to 
which it is classified as a B monomer, and is used for production of the mixture of this invention 
can be made. 
0028 

The mixture with the copolymerizable pressure sensitive adhesive component of the humid 
adhesiveness adhesives of this invention contains about 6% of the weight of the monomer B most 
preferably about 2% of the weight still more preferably including about 1% of the weight of the 
monomer B based on the AUW of a monomer with a copolymerizable pressure sensitive adhesive 
component at least. The copolymerizable mixture of this Invention contains about 5 or less % of 
the weight of the monomer B most preferably about 10 or less % of the weight still more 
preferably including about 15 or less % of the weight of the monomer B based on the AUW of a 
copolymerizable monomer. 
0029 

Acrylate (meta) monomer C for film formation components Monomer C is mono-ethylene nature 
partial saturation (meta) acrylic ester (namely, alkyi acrylate or methacrylate) in which an alkyi 
group has less than four carbon atoms (averaging). (Meta) As for the alkyi group of acrylate, it is 
desirable to have the carbon atom (averaging) of about 1 - two abbreviation. When a gay 
polymerization is carried out, these monomers produce the polymer of non-adhesiveness on the 
essential target which has Tg about 120 degrees C or less. A desirable (meta) acrylate monomer is 
the following general formula. : Formula 4 

g 1D=000006 



(Among a formula, Rl is H or CH3, and R2 is widely chosen from the hydrocarbon group of a 
straight chain or a branched chain, and it contains one or more hetero atoms by the case.) the 
carbon atomic number in R two sets is 1 or 2 — being desirable — it has. 
0030 

As an example of Monomer C, although methyl acrylate, methyl methacrylate, ethyl acrylate, 
propylacrylate, propyl methacrylate, etc. are mentioned, it is not limited to them. There are ethyl 
acrylate, methyl methacrylate, etc. as desirable (meta) acrylate which can be used as a monomer 
C. The combination of various monomers according to which it is classified as a C monomer can be 
used, and the film formation component of the mixture of this invention can be made. 
0031 

desirable — the film formation component of the humid adhesiveness adhesives of this invention — 
copolymerizable mixture contains about 85% of the weight of the monomer C most preferably 
about 75% of the weight still more preferably including the monomer C of about 50 percentage by 
weight (% of the weight) based on the AUW of a monomer with a copolymerizable film formation 
component at least. Preferably, the copolymerizable mixture in the humid adhesiveness adhesives 
of this invention contains about 95 or less % of the weight of the monomer C still more preferably 
including about 99 or less % of the weight of the monomer C based on the AUW of a monomer 
with a copolymerizable film formation component. 
0032 

Hydrophilic acidity monomer D for film formation components Although there are some which are 
chosen from ethylene nature unsaturated carboxylic acid, an ethylene nature partial saturation 
sulfonic acid, ethylene nature partial saturation phosphonic acid, and those mixture as using it of 
either the pressure sensitive adhesive component of the humid adhesiveness adhesives of this 
invention or a film formation component as a copolymerized useful hydrophilic acidity monomer, it 
is not limited to them. An acid comonomer may exist in the form which could exist as a free acid or 
was neutralized completely partially. As a suitable neutralizer, there are a metal hydroxide (for 
example, NaOH), the fourth class amines, etc. As an example of such a compound, although **, 
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such as an acrylic acid, a methacrylic acid, an itaconic acid, a funnaric acid, a crotonic acid, a 
citraconic acid, a maleic acid, beta-carboxy ethyl acrylate, 2-sulfoethyl methacrylate, a styrene 
sulfonic acid, 2-acrylamido-2-methyl propane sulfonic acid, and vinyl phosphonic acid, are 
mentioned, it is not linnited to them. Various combination of these monomers can be used if 
needed. It can use with the acrylate pressure sensitive adhesive for strengthening (meta), and 
since it is effective, especially a desirable hydrophilic acidity monomer is ethylene nature 
unsaturated carboxylic acid, and is an acrylic acid most preferably. Since Monomer D is the subset 
of Monomer B, the 2nd same monomer may exist in both components. 
0033 

Preferably the mixture with the humid adhesive copolymerizable film formation component of this 
invention the AUW of a monomer with a copolymerizable film formation component being based 
— at least — about 1% of the weight of the monomer D — containing further — desirable — at 
least — about 5 % of the weight — preferably The copolymerizable mixture of this invention 
contains about 15 or less % of the weight of the monomer D most preferably about 25 or less % of 
the weight still more preferably including about 50 or less % of the weight of the monomer D 
based on the AUW of the copolymerizable monomer in a film formation component. 
0034 

Monomer which may exist by the case The monomer of one component of the humid adhesiveness 
adhesives of this invention, a copolymerizable little monomer, for example, vinyl ester, and N-vinyl 
lactams may be used. As an example, although there are N-vinyl lactams;, such as polystyrene 
macromere, Pori (methyl methacrylate) macromere, Pori (methoxy-ethylene glycol) macromere, 4- 
(N and N-dlmethyl amide) butyl acrylate;N-vinyl pyrrolidone, and N-vinyl caprolactam, an N-vinyl 
formamide, etc., it is not limited to them. Various combination of these monomers can be used if 
needed. Preferably, the monomer which may exist by the case is about 2 % of the weight - about 
20% of the weight of the amount of a component, and can be contained in any of the humid 
adhesiveness adhesives of this invention, or a component. 
0035 

Cross linking agent For example, in order to improve a control elastic modulus and pre adhesion 
adhesiveness in the shearing strength of the adhesives of this invention, and condensation 
strength, a bridge can be constructed in the thing in the copolymer formed from the monomer of a 
pressure sensitive adhesive component, and a film formation component. As for a cross linking 
agent, it is desirable that it is that by which copolymerization is carried out to Monomers A and B 
and/or Monomers C and D. A cross linking agent can produce chemical bridge formation (for 
example, covalent bond). Or a cross linking agent can produce the physical bridge formation 
resulting from formation of the strengthening domain by phase separation or the acid-base 
interaction. The suitable cross linking agent is indicated by U.S. Pat. No. 4,379,201 (Hellman), No. 
4,737,559 (Kellen), No. 5,506,279 (Babu etc.), and No. 4,554,324 (Husman). The copolymer 
component which uses the combination of various cross linking agents and is used by this invention 
can be made. However, he has to understand that such a cross linking agent is a component used 
by the case. 
0036 

As such a cross linking agent, there are heat cross linking agents, such as a multiple-valued 
aziridine, etc., for example. One of them is 1 and 1' which are often called a "screw amide". -(1, 3- 
phenylene dicarbonyl)- It is screw - (2-methylaziridine). Such a chemical cross linking agent can 
make it activated with heat during furnace desiccation of the adhesives which were applied after 
the polymerization in addition to the solvent system adhesives containing an acid functional group. 
0037 

The cross linking agent of another class is a copolymerizable mono-ethylene nature partial 
saturation aromatic ketone monomer which does not contain alt. -aromatic series hydroxyls, such 
as what is indicated by U.S. Pat. No. 4,737,559 (Kellen), As an example, they are the Para-acrylic 
oxy-benzophenone, the Para-acrylic oxyethoxy benzophenone, and Para-N. -(methyl acrylic oxy- 
ethyl)- There are **, such as a carbamoyl ethoxy benzophenone, the Para-acrylic oxy- 
acetophenone, an alt.-acrylamide acetophenone, and acrylic-ized anthraquinone. As other suitable 
cross linking agents, the chemical cross linking agent which makes a free radical a request is to 
perform crosslinking reaction. For example, reagents, such as peroxide, play the role of the 
precursor of a free radical. When it fully heats, these precursors generate the free radical which 
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brings about the crosslinking reaction of a polymer chain. 
0038 

A heat cross linking agent or a photosensitive cross linking agent can be set aside, and bridge 
formation can be performed using high energy electromagnetic radiation, such as for example, 
gamma beam ore-beam radiation. 
0039 

A physical cross linking agent can also be used. With one operation gestalt, physical cross linking 
agents are high Tg macromere, such as what uses polystyrene and polymethylmethacrylate as a 
principal component, including a vinyl functional group. Such a monomer for vinyl end polymer 
bridge formation may be called a macromolecule monomer (namely, "macromere"). Such a 
monomer is common knowledge and U.S. Pat. No. 3,786,116 (Milkovich etc.), No. 3,842,059 
(Milkovich etc.), Y.Yamashita, etc. are Polymer. Journal, 14,255-260 (1982), KIto, etc. can be 
prepared by Macromolecules and the approach currently indicated by 13,216-221 (1980). 
Generally, such a monomer is prepared by anionic polymerization or radical polymerization. 
0040 

A metal cross linking agent is also useful. As an example, metal content salts or other metal 
content compounds are mentioned. As a suitable metal, there are zinc, titanium, etc., for example. 
As an example of a metal content compound, **, such as a zinc oxide, ammonium-carbonate zinc, 
and zinc stearate, are mentioned. 
0041 

When using it, a pressure sensitive adhesive is made to construct a bridge, sufficient condensation 
strength is offered, and a cross linking agent is used in the effective amount which means sufficient 
amount to bring about a desired final adhesive strength property to an interested base material. 
When using it, it is desirable to use a cross linking agent in the amount of the about 0.1 sections - 
the about 10 sections on the basis of the monomer 100 section. 
0042 

Other additives In order to change the property of adhesives, other additives may be included into 
the mixture in which the polymerization for a pressure sensitive adhesive component and film 
formation components is possible, or may be added at the time of combination of the mixture of 
these two components, or spreading. There are a polymer particle which the bubble of a plasticizer, 
a tackifier, a pigment, glass, or a polymer or a bead (it may be foaming or you may not foam), 
fiber, a reinforcing agent, hydrophobicity or a hydrophilic silica, a reinforcement, a flame retarder, 
an antioxidant, polyester, nylon, polypropylene, etc. are fine, and was ground as such an additive 
or a bulking agent, a stabilizer, etc. An additive is added in sufficient amount to acquire a desired 
end-use property. 
0043 

When contained, a plasticizer is chosen so that the pressure sensitive adhesive property of the 
humid adhesiveness adhesives of this invention may be improved, and it may be suitable for using 
it with humid adhesiveness adhesives. Plasticizers are a copolymer and compatibility and its 
nonvolatile thing is desirable. Generally, a humid adhesiveness adhesive strength property may be 
lost by the remarkable bleeding from a constituent, or shift. 
0044 

As a useful plasticizer, especially Polyethylene oxide and polypropylene oxide Polyalkylene oxide, 
such as polyethylene glycols; what is marketed by the trade name PYCAL94 (from ICI CHEMICALS) 
Alkyls or aryl organic-functions-ized polyalkylene oxide, such as phenyl ether of polyethylene 
oxide; it is marketed by the trade name benzoFLEX 400 (from Velsicol CHEMICALS). Polypropylene 
glycol dibenzoate, benzoyl organic-functions-ized polyethers, the monomethyl ether of 
polyethylene oxide, those mixture, etc. exist, as other useful drugs, there are polyalkylene oxide 
block-copolymer plasticizers, such as BASF, Mount Olive, and NJ to both - a thing marketed by 
trade names PLURONIC and TETRONIC, etc. A plasticizer can be used in the amount of about two 
to 50 pph (meta) (acrylate and weight section per hydrophilic acidity comonomer 100 section). 
Generally, a plasticizer exists in adhesives in the amount of about five to 25 pph. The amount of a 
required plasticizer changes with the chemical classes and molecular weight of a plasticizer which 
are used into the type of the acrylate used into the mixture in which a polymerization is possible 
(meta), and a hydrophilic acidity comonomer, a ratio, and a constituent. It is indicated by WO 
97/No. 23577 (Hyde etc.). a suitable tackifier — the international public presentation — 
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Moreover, rosin ester, such as what is marketed from Hercules and Inc. by the trade name 
FORAL85, Aromatic series resin, such as what is marketed by trade name PICCOTEXLC-55wk, 
Aliphatic series resin, such as what is marketed by the trade name PICCOTAC95 (both) Terpene 
resin, such as Hercules and Inc. to an alpha pinene, beta-pinene, etc. (by trade name 
PICCOLYTEA-115 and ZONAREZB-lOO, respectively) Both are Arizona. Chemical It is Exxon at 
marketing and trade name ECR-180 from Co. Chemical There is hydrocarbon resin, such as what is 
marketed from Co., etc. 
0045 

Polymerization initiator As for a free radical initiator, it is desirable to add so that copolymerization 
of acrylate (meta) and an acid comonomer may be helped. The type of the initiator used changes 
with polymerization methods, as a photoinitlator useful although the polymerization of the mixture 
In which the polymerization of a monomer is possible is carried out - light, such as aromatic series 
sulfonyl chlorides, such as permutation benzoin ether, such as benzoin ether, such as benzoin 
methyl ether or benzoin Iso-propyl ether, and 2-methyl-2-hydroxy PURIPIO phenon, and 2- 
naphthalene sulfonyl chloride, and the 1-phenyl -1, and a 1-propane dione-2-(0-ethoxycarbonyl) 
oxime, - there is an activity oxide etc. An example of a commercial photoinitiator is IRGACURE651 
(from Ciba-Geigy Corporation to 2 and 2-dimethoxy -1, 2-bibenzyl-l-ON, and marketing). As an 
example of a suitable heat initiator, peroxide, such as hydroperoxides, such as 
azobisuisobutironitoriru (2 and 2'-azobis (isobutyronitrile)) and a tert-butyl hydroperoxide, benzoyl 
peroxide, and cyclohexane peroxide, is mentioned. Generally, an initiator exists on the basis of the 
weight of a copolymerizable monomer in about 0.005 % of the weight - about 1% of the weight of 
an amount. 

0046 ^ ^ 

Polymerization chain transfer agent This constituent also contains a chain transfer agent by the 
case, in order to adjust the molecular weight of the constituent which carried out the 
polymerization. A chain transfer agent is matter which controls radical polymerization, and, 
generally is common knowledge in this technical field. As a suitable chain transfer agent, there are 
sulfur compounds, those mixture, etc., such as halogenated hydrocarbon; lauryl mercaptans, such 
as alcohols (for example, a methanol, ethanol, and isopropanol) and carbon tetrabromide, butyl 
mercaptan, ethanethiol, iso octylthioglycolate (lOTG), 2-ethylhexyl thioglycolate, 2-ethylhexyl 
mercapto PURIPIONETO, 2-mercaptoimidazole, and 2-mercapto ethyl ether. The amount of a 
useful chain transfer agent changes with the molecular weight and the types of a desirable chain 
transfer agent, generally a non-alcoholic chain transfer agent is used in the amount of per 0.001 / 
about monomer ICQ total section - the about 10 weight section - having - desirable - about 
0.01 sections - more the about 0.5 sections / it may be most preferably used in tlie amount 
of tlie about 0.02 sections - tlie about 0.20 sections, and / in tlie case of an alcoholic 
content system . 
0047 

The production approach of an adhesives method constituent The polymerization of each adhesives 
component in the humid adhesiveness adhesives of this invention (namely, a pressure sensitive 
adhesive component and a film formation component) can be carried out by the various 
conventional radical polymerization approaches. As a suitable approach, there are some which are 
indicated by U.S. Pat. No. 4,181,752 (Martens etc.), No. 4,833,179 (Young etc.), No. 5,804,610 
(Hamer etc.), and No. 5,382,451 (Johnson etc.). 
0048 

for example, the solution polymerization approach - an alkyi (meta) acrylate monomer and an 
acid monomer a suitable inactive organic solvent and the case where it is used - a free radical - 
- a copolymerizable cross linking agent together - a stirrer, a thermometer, a capacitor, and the 
object for addition - it puts into a funnel and 4 opening reaction containers equipped with the 
thermostat watch, the heat free radical initiator solution condensed after putting this monomer 
mixture into a reaction container ~ the object for addition - it adds to a funnel, subsequently, the 
whole reaction container and the object for addition - funnels and those contents are purged with 
nitrogen, and an inactive ambient atmosphere is made. Once it purges, the solution in a container 
will be heated, the added heat initiator will be decomposed, and mixture will be stirred all the time 
during a reaction. Generally, conversion of about 98 - 99% of abbreviation is obtained in about 20 
hours. A solvent is removed if needed and the adhesives in which hot melt spreading is possible 



http://l 69. 1 0. 1 6 1 .2 1 2/pdf/MTJP2003 503 540.htm 



5/1/2006 



PatentOrder MT 



f'age 13 ot jU 



are generated. If required, to a reactant and a product, a suitable inactive organic solvent may be 
an inactive organic liquid, otherwise, will not have a bad influence on a reaction. As such a solvent, 
ethyl acetate, an acetone, methyl ethyl ketones, those mixture, etc. exist. Generally the amount of 
a solvent is about 30 % of the weight - about 80 % of the weight based on the AUW of a reactant 
(a monomer, a cross linking agent, initiator) and a solvent. 
0049 

Another polymerization method is (ultraviolet-rays UV) initiation photopolymerization of monomer 
mixture. With a suitable photoinitiator and a suitable cross linking agent, this constituent is applied 
on a flexible support web, and a polymerization is carried out in anoxia ambient atmospheres, such 
as an inactive ambient atmosphere, i.e., nitrogen-gas-atmosphere mind etc. An ambient 
atmosphere inactive enough is realizable, light - an activity enveloping layer is covered with the 
plastic film which lets ultraviolet rays pass substantially, generally the ultraviolet ray lamp of the 
fluorescent lamp mold which gives the total dose of about 500mm Joule / cm2 is used, and it 
irradiates through the film In air. 
0050 

Continuation radical polymerization within an extruder indicated by U.S. Pat. No. 4,519,979 
(Kotnour etc.) and No. 4,843,134 (Kotnour etc.); it is possible to use non-solvent polymerization 
methods, such as an approach explained in order which used the batch reactor of a 
publication for U.S. Pat. No. 5,637,646 (Ellis) to essentially carry out the polymerization of the 
packaged pre adhesives constituent of a publication to adiabatic polymerization method; and 
adiabatic U.S. Pat. No. 5,804,610 (Hamer etc.), and to make a polymer. 
0051 

The adhesives constituent by this invention can be formed by mixing a PSA component, and the 
film formation component C and D, i.e., monomers, may exist during the polymerization of 
Monomers A and B. Or Monomers A and B may exist during the polymerization of Monomers C and 
D. 

0052 

It is a brush, a roll, a spray, a spread, a wire, gravure, a transfer roll, an air knife, and various 
methods of application including doctor blade spreading, or the adhesives constituent of this 
invention can be applied to a base material by hot melt covering, and the latter is desirable. 
0053 

In order to offer adhesive tape when a constituent contains a solvent or water for example, a 
certain regularity carries out time amount (for example, several minute thru/or about 1 hour) 
desiccation of the constituent at a certain fixed temperature (for example, about 65 degrees C - 
about 120 degrees C). The thickness of an adhesives layer may be various over the large range of 
about 10 micrometers - 100 micrometers of numbers (for example, about 200 micrometers). 
0054 

If an adhesives constituent is once applied and a bridge is constructed by the case, the adhesives 
front face of goods may be protected to arbitration by the separator (namely, base material for 
protection) in which temporary removal of a polyolefine (for example, polyethylene or 
polypropylene) film, a polyester (for example, polyethylene terephthalate) film, or plastic film is 
possible. Such a film may be processed with exfoliation ingredients, such as silicone, waxes, and 
fluorocarbon. 
0055 

A base material and goods The humid adhesiveness pressure sensitive adhesive of this invention 
adhered to the wet skin or the damp skin, and a similar front face is useful on many medical- 
application ways. For example, these humid adhesiveness adhesives are useful on medical- 
application ways, such as a drape for pasting the field of the skin front face which became 
wound / a surgical tape the bandage, an athletics tape, the dressings for wounds, wet, or 
the body which tends to become wet. Humid adhesiveness adhesives can be applied on the base 
material containing an obstructive (substantially non-permeability) and non-obstructive base 
material (permeability) suitable for medical use. An obstructive base material is known as a low air 
permeability base material. A film, forms, those laminations, etc. are mentioned as an un- 
restrictive example of an obstructive base material. As an un-restrictive example of a non- 
obstructive base material, textiles, nonwoven fabrics (**** ingredient etc.), a melt-blown web, 
form, the nonwoven fabrics that carried out heat embossing, such as a thing of a publication, are 
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mentioned to U.S. Pat. No. 5,496,603 (Riedel etc.). 
0056 

general - humid adhesiveness adhesives — at least one of the base materials — main — business - 
- a front-face top - having continued — or it is the gestalt of the paint film of discontinuity. A base 
material may also contain one or more layers. As an example of a suitable base material, It Is 
polyester (for example, it is the name of HYTREL of HYTREL 4056 grade). Marketing from DuPont 
Co., polyurethane (for example, under the name of ESTANE of ESTANE 58309 grade) B. Marketing 
from F.Goodrich Co., polyether block amide (for example, under the name of PEBAX of PEBAX 2533 
and 3533 grades) Atochem An ingredient with comparatively low content of a hydrophilic 
component, such as marketing and porous polyethylene resin, etc. is mentioned from Co. An 
ingredient with the comparatively high (therefore, a steam transparency property is high) content 
of a hydrophilic component is also suitable. As an example, It is PEBAX. Polyether amides of a 
certain kind, such as 4011RN00 (Atochem Co.), and polyurethane given in U.S. Pat. No. 4,598,004 
(Heinecke) are mentioned. In order to adjust the steam transparency property of dressings, it is 
also possible to use it, combining the Ingredient of both classes mutually (by for example, 
sandwiches mold arrangement). 
0057 

Example The example of the following which does not have the intention which limits the range of 
this invention explains this invention further. In an example, all the sections, a ratio, and especially 
a percentage will be weight criteria, if there are no directions. The following test methods were 
used, and the humid adhesiveness adhesives constituent produced in the example was evaluated 
and characterized. Especially all ingredients will be Aldrich, for example, if there is not directions or 
a publication. It Is marketed from Chemicals (Milwaukee, WI). 
0058 

Trial protocol Evaluation of the tape engine performance of a constituent to the Homo sapiens skin 
is essentially the strong decision of individuality. The Homo sapiens skin has versatility in a 
presentation, a topography, and the existence of various body fluid. However, the relative average 
of tape characteristics is acquired by using the test result from several persons as given in this 
specification. 
0059 

Adhesive strength to the dry skin and the wet skin Receive the wet skin and the dry skin. Initial 
skin adhesive strength (TO) and the adhesive strength after various quiescent times (T24, T48) 
5700 Old Orchard Specifications in Road, Skokie, and IL and Technical Committee of the Pressure- 
sensitive Tape It measured according to the PSTC-1 exfoliation adhesion test (it uses for this 
specification by reference) which is the trial protocol which Council established and which is 
accepted widely. By sticking a tape on living Homo sapiens's skin, the trial was changed according 
to our purpose. 
0060 

In the case of the dry skin adhesion test, two samples (one is an object for TO and one is T24 or an 
object for T48) with a width-of-face of 2.5cm x die length of 7.6cm were stuck on each back of six 
Homo sapiens test subjects, respectively. The arm was put on the body side for the test subject, 
the head was turned to one side, and at least proneness was made to be boiled. Without 
lengthening or pulling the skin, the die length of each sample was put on the right angle to the 
spine, and the sample was stuck on the both sides of a spine. 
0061 

The sample was stuck on the skin which carried out the spray of the water (about ZOmicrol) of a 
constant rate in order to wet the skin so that it is visible just before sticking a sample in the case of 
the skin adhesion test which got wet the first stage (TO) by the above-mentioned approach. 
0062 

The 2kg roller which moves by about 2.5cm/second in rate was passed once forward and 
backward, and the sample was forced. The pressure of a hand was not applied to the roller at all 
during pasting. 
0063 

Subsequently, after of pasting 5 minutes (TO ** or **), or 24 or 48+ / -2 hours after (T24/T48), 
the conventional adhesive strength circuit tester having the 11.3kg test line attached in the 2.5cm 
clip was used, and the sample was removed by part for 15cm/in the exfoliation include angle of 
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180 degrees, and exfoliation rate. The clip was attached in the edge of the furthest sample from a 
spine by ****** which raises sample about 1cm from the skin by hand, and attaches a clip in the 
edge gone up. The adhesive strength circuit tester was the stress meter fixed to electric carriage. 
0064 

Newton (N)/dm reported the measured value of the force taken to remove each tape sample (as an 
average of 5 sample operation). As for the initial adhesive strength to the wet skin or the dry skin, 
it is desirable that they are 0.8 N/dm at least. As for the ratio of the wet Initial adhesive strength 
and the dry initial adhesive strength, it is desirable that It is at least 0.65. 
0065 

Tenderness of a tape Repeating and sticking a sample tape on a Homo sapiens test subject used 
the clinical approach of evaluating the effect affect the skin, and the tape of an example was 
examined. By the approach mentioned above about the dry skin adhesion test, a tape sample is 
stuck on a Homo sapiens test subject's back, and, subsequently to 24+ / -2 hours after, is 
removed by hand. Subsequently, when a clinical researcher evaluates the condition of the field 
under a tape visually and can permit the condition, the new piece of a tape is stuck on the same 
part, and, subsequently to 24+ / -2 hours after, it removes by hand to a pan. In this procedure of 
a series of, a maximum of eight tape pastings are repeated, and a trial is suspended after that. 
Evaluation by the phases from nil "0" to great "5" based on the amount of the erythema of an 
examined part, an edema (reddishness and swelling), and the denudation (decollement) is included 
in visual evaluation of a skin condition. When a clinician estimates a part or more as 2.0, it is 
thought that the condition of the skin is nonpermissible and the further tape sample does not stick. 



0066 

3M which examined the data of tenderness in the same experiment (namely, the duration same at 
the same Homo sapiens test subject) It expresses as a numeric value which is a difference with the 
count of pasting of a subject tape when comparing with the count of pasting of the nonwoven base 
material tape marketed by the trade name MICROPORE from Company, St.Paul, and MN. For 
example, the count of average pasting of a MICROPORE tape (6-10 test objective persons) is 8.00, 
and when a sample has the average 7.17, a sample receives the score of 0.83. subsequently, a 
score is boiled and assigned to explanation of tenderness based on the following phases. 
0067 

Table 1 

[x| ID=000007 



0068 

Air permeability It is ASTM about the time amount (second) which needs the internal cylinder of 
Gurley Denso meter to pass 25mm circular sample of a sample for 100 cc of air. The procedure 
measured by the approach similar to the thing of a publication to D 737-75 estimated air 
permeability. The sample which has a Gurley air permeability value for > 100 seconds is 
considered to be obstructive. 
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0069 

Moisture vapor transmission (MVTR) 

About MVTR, it is ASTM. E By the similar approach, it was estimated by 40 degrees C as the thing 
of a publication to 96-80, and expressed with the gram (g/m2/24hr) penetrated per day per square 
meter. The MVTR value of 2/24 or more hr(s) of 500 g/m considered that a tape sample lets a 
steam pass must be shown. 
0070 

the production iso octyl acrylate (lOA) / methyl methacrylate (MMA) (96/4) component PSA (U.S. 
Pat. No. 4,833,179 (Young etc.) -) of examples 1-11 and the example 1 of a comparison - 2 
pressure-sensitive-adhesive (PSA) mixture, and corresponding adhesive tape "PSA A" prepared as 
given in an example 5, Ethyl acrylate (EA) / acrylic-acid (AA) (92/8) copolymer (AVALURE AC 210, 
B.F.Goodrich, Cleveland, OH), or a MMA/EA/AA (55/33/12) terpolymer () AVALURE AC A series of 
hot melt polyacrylates PSA were prepared by blending the film formation component which consists 
of 315 or B.F.Goodrich. :rosin system FORAL which added one of hydrophilic plastlclzer methoxy 
poly (ethylene glycol) (MPEG 550, Union Carbide, Danbury, CN) and/or the following tackifiers to 
this polymer mixture by the case 85 (Hercules Inc., Wilmington, DE) or hydrocarbon tackifier ECR 
180 (Exxon Chemical Co., Houston, TX). Hydrophilic polymer TETRONIC 904 (BASF, Mount Olive, 
INIJ) was included in the adhesives constituent of an example 11. In the case of each polymer 
mixture, the melting component was added to the twin screw extruder (temperature is maintained 
at 140 degrees C or less) equipped with the contact die coating station, it blended until it became 
homogeneity, and subsequently to nonwoven polyester / rayon base material top, it applied as U.S. 
Pat. No. 5,631,073, No. 5,679,190, and the No. 5,496,603 (all are given to Reidel etc.) 
publication by the coverage of about 25.1g/m2. 
0071 

Then, the adhesive tape (examples 1-11) obtained by doing in this way was evaluated about skin 
adhesive strength, tape tenderness, MVTR, and air permeability according to the trial protocol of a 
publication on these specifications. The presentation of PSA polymer mixture and the evaluation 
result of skin adhesive strength are shown in table lA. Tape tenderness, MVTR, and the evaluation 
result of air permeability are shown in table IB. To both of Tables lA and IB, it is PSA. The test 
result of the nonwoven base material (example 1 of a comparison) of only A spreading, and 3M The 
test result of Company, St.Paul, and the MICROPORE surgical tape (example 2 of a comparison) 
marketed from MN. is also shown. 
0072 

All the adhesive tape covered with the PSA polymer mixture of these examples 1-11 showed good 
initial skin adhesive strength, and desirable desirable ** / ******** ratio to the wet skin (at least 
1.67 N/dm) and the dry skin (at least 1.38 N/dm). The adhesive strength to the skin which got dry 
about each example, and the wet skin is PSA. It was larger than the nonwoven polyester / rayon 
base material (example 1 of a comparison) covered only with A. These adhesive tape examples 
also showed the outstanding permeability (based on MVTR and an air permeability value) improved 
more nearly intentionally than the example 1 of a comparison. Since the example was very gentle 
based on the tape tenderness trial, it was the range until it is kind to whenever middle . 
0073 
Table 2 
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0074 
Table 3 
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0075 

Production of examples 12-29, example of comparison 3PSA mixture, and corresponding adhesive 
tape Generally As indicated by the example 1 of U.S. Pat. No. 5,804,610 0.05%ABP photoinitiator 
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(the Para-acrylic oxy-benzophenone — ) The lOA/AA (96/4) copolymer PSA ("PSA B") which used 
the publication for U.S. Pat. No. 4,737,559 (Kellen etc.), and was prepared Except having used it 
instead of "PSA A", a series of hot nnelt polyacrylate PSA polymer mixture and corresponding 
adhesive tape were produced as given in examples 1-11. In the case of each polymer mixture, the 
melting component was added to the twin screw extruder (temperature is maintained at 140 
degrees C or less) equipped with the contact die coating station, it blended until it became 
homogeneity, and subsequently to nonwoven polyester / rayon base material top, it applied as U.S. 
Pat. No. 5,631,073, No. 5,679,190, and the No. 5,496,603 (all are given to Reidel etc.) 
publication by the coverage of about 25.1g/m2. UV hardening of the adhesive tape sample was 
carried out by UV-A/cm2 of 700mJ several days after spreading. No attempts for optimizing 
spreading postcure conditions were performed in these examples. 
0076 

Then, the adhesive tape (examples 12-29) obtained by doing in this way was evaluated about skin 
adhesive strength, tape tenderness, MVTR, and air permeability according to the trial protocol of a 
publication on these specifications. The presentation of PSA polymer mixture and the evaluation 
result of skin adhesive strength are shown in table 2A. Tape tenderness, MVTR, and the evaluation 
result of air permeability are shown in front 2B. The test result of a commercial MICROPORE 
surgical tape (example 3 of a comparison) is also shown in both table 2A and 28. 
0077 

observation result TO — getting wet — and desiccation — all — a top N/dm / 1.35 ** / initial 
adhesive strength ratio of desiccation — all were >0.8 mostly. All samples are the Takamichi 
temperament and all are mostly estimated to be gentle or to be very gentle so that it may 
understand by MVTR and air permeability. 
0078 
Table 4 
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0079 
Table 5 
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Production of examples 30-46, the example 4 of a comparison, 5PSA mixture, and corresponding 
adhesive tape A series of hot melt polyacrylate PSA polymer mixture and corresponding adhesive 
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tape were produced as given in examples 12-29 except having used cellulose acetate taffeta ** 
(base material used for a DURAPORE surgical tape, 3M Company, St.Paul, and MN) Instead of and 
coverage having been about 58.6g/m2. nonwoven polyester / rayon base material UV 
hardening conditions were not optimized. 
0081 

Then, the adhesive tape (examples 30-46) obtained by doing in this way was evaluated about skin 
adhesive strength and MVTR according to the trial protocol of a publication on these specifications. 
A presentation and skin adhesive strength of PSA polymer mixture, and the evaluation result of 
MVTR are shown in Table 3. To Table 3, it is a DURAPORE surgical tape (example 4 of a 
comparison), and 3M. The test result of Cloth adhesive tape and a part number 2950 (example 5 of 
a comparison) (both market from 3M Company, St.Paul, and MN.) is also shown. 
0082 

observation result initial adhesive strength - all these examples - also getting wet - all 
desiccation is also >1 N/dm and is higher than the example of a comparison. 
0083 
Table 6 
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Production of examples 47-64, the example 6 of a comparison, 7PSA mixture, and corresponding 
adhesive tape A series of hot melt polyacrylate PSA polymer mixture and corresponding adhesive 
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tape were produced as given in examples 1-11 except having used cellulose acetate taffeta 
******** usecl for a DURAPORE surgical tape (3M Company, St. Paul, MN) instead of and coverage 
having been about 58.6g/m2. nonwoven polyester / rayon base material 
0085 

Then, the adhesive tape (examples 47-64) obtained by doing in this way was evaluated about skin 
adhesive strength, tape tenderness, MVTR, and air permeability according to the trial protocol of a 
publication on these specifications. A presentation and evaluation result of PSA polymer mixture 
are shown in Table 4. The test result of cellulose acetate taffeta ******** (example 6 of a 
comparison) of only PSAA spreading to Table 4 and a DURAPORE surgical tape (example 7 of a 
comparison), a MICROPORE surgical tape (example 8 of a comparison), a BLENDERM surgical tape 
(example 9 of a comparison), and 3M The test result of Cloth adhesive tape (example 10 of a 
comparison) (all are marketed from 3M Company) is also shown. The example (for example, 
examples 47 and 57) with the same, same PSA polymer mixture constituent should care about 
expressing the adhesives which produced separately and were evaluated, and corresponding 
adhesive tape. 
0086 

observation result initial adhesive strength - also getting wet all desiccation is also >0.8 N/dm 
and all of ** / ****** adhesive strength ratio are >0.80 mostly. Since all the tapes are kind to 
whenever middle , it is very gentle, and it is gentler than the examples 9 and 10 of a comparison. 
0087 
Table 7 
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Preparation of examples 65-79, the example 11 of a comparison, 12PSA mixture, and 
corresponding adhesive tape As a part of component mixture design experiment, a series of hot 
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melt polyacrylate PSA polymer mixture and corresponding adhesive tape were prepared as given in 
examples 1-11. The hydrophilic plasticizer MPEG 550 and/or the hydrocarbon tackifier ECR 180 
were added to the polymer mixture of "PSA A" and AVALUREAC210 at arbitration. 
0089 

Then, the adhesive tape (examples 65-78) obtained by doing in this way was evaluated about skin 
adhesive strength, tape tenderness, MVTR, and air permeability according to the trial protocol of a 
publication on these specifications. A presentation and evaluation result of PSA polymer mixture 
are shown in Table 5. To Table 5, it is PSA. The test result of the nonwoven polyester / rayon base 
material of only A spreading (example 11 of a comparison), and a commercial MICROPORE surgical 
tape (example 12 of a comparison) is also shown. 
0090 
Table 8 



http://l 69. 1 0. 1 6 1 .2 1 2/pdfavlTJP2003 503 540.htm 



5/1/2006 



PatentOrder MT 



Page 27 of 30 



[x] 10=000014 



! 



I 



0091 

Production of examples 80-85, the example 13 of a comparison, 14PSA mixture, and corresponding 
adhesive tape As a part of mixture constituent deformation experiment, a series of hot melt 
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polyacrylate PSA polymer mixture and corresponding adtiesive tape were produced as given in 
examples 1-11. The hydrophilic plasticlzer MPEG 550 was added to the polymer mixture of "PSA 
A", and AVALUREAC210 or AC315 by the case. 
0092 

Then, the adhesive tape (examples 79-84) obtained by doing in this way was evaluated about skin 
adhesive strength, tape tenderness, MVTR, and air permeability according to the trial protocol of a 
publication on these specifications. A presentation and evaluation result of PSA polymer mixture 
are shown in Table 6. To Table 6, it is PSA. The test result of the nonwoven polyester / rayon base 
material of only A spreading (example 13 of a comparison), and a commercial MICROPORE surgical 
tape (example 14 of a comparison) is also shown. 
0093 
Table 9 
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0094 

Various qualification and modification of this invention will become clear to this contractor, without 
deviating from the range and principle of this invention. Moreover, he should understand that this 
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invention is not unfairly limited to the operation gestalt which is useful to above-mentioned 
explanation. All publications and patents are used for this specification by reference concretely to 
the same extent as having directed according to the individual with using each publication or a 
patent by reference. 
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